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(54) WATER TREATMENT METHOD 
(57)Abstract: 

PURPOSE: To improve the membrane filtering 
efficiency of a separation membrane while performing 
membrane separation treatment without stopping the 
operation of a membrane separator when the 
biologically treated water from an aerobic biological 
membrane treatment apparatus is treated with the 
membrane separator while achieving the keeping of 
the high flux of the membrane separator, the 
reduction of chemical washing frequency, the « 
enhancement of water treatment efficiency and the 
stable operation of a water treatment system. 
CONSTITUTION: Aq. hydrogen peroxide is added to 
the water biologically treated in an aerobic biological 
membrane treatment apparatus 20 from an aq. 

hydrogen peroxide injection unit 26 and the concn. of hydrogen peroxide in the biologically 
treated water is set to 1-100mg/l. Subsequently, the biologically treated water is introduced 
into a membrane separator 34. Or, at the time of the backwashing of the membrane 
separator 34, aq. hydrogen peroxide is added to backwashing water so that the concn. of 
hydrogen peroxide Is set to 1-100mg/L 
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* NOTICES * 

JPO and NCXPI are no^ responsible £or any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the water treatment approach which can be used 
especially effective in recovery of the ultrapure water for washing in a chip fabrication factory etc., 
and reuse about the water treatment approach of processing further the biological treatment water 
which performed processing by the aerobic organism film processor with the membrane separation 
device using a demarcation membrane. 
[0002] 

[Description of the Prior Art] At a chip fabrication factory or liquid crystal works, although ultrapure 
water is used as variable water for washing etc., collecting and reusing wastewater of this ultrapure 
water from reservation of water resources and a viewpoint of a cost cut in recent years is performed. 
Under the present circumstances, in the recycled water of ultrapure water, since the one to 10 mgC/1. 
[ about ] organic substance contains as TOC, after removing the organic substance from recycled 
water, processing by the demarcation membrane, activated carbon, ion exchange resin, etc. is 
performed, and it is reusing as pvire water or ultrapure water. Although the high-pressure UV 
oxidation system was used abundantly as a removal means of the organic substance contained in 
recycled water if cut, recently, use of the lower aerobic organism film processor of a rurming cost is 
proposed. 

[0003] When building an aerobic organism film processor into an ultrapure water recovery system, 
membrane separation devices, such as membrane filter equipment and ultrafiltration membrane 
equipment, are installed in the latter part of an aerobic organism film processor for the purpose of 
cell separation, but when a membrane separation device is installed in the latter part of an aerobic 
organism film processor in this way, the demarcation membrane of a membrane separation device is 
polluted and membrane filtration effectiveness tends to fall. That is, by biological slime processing 
of low organic substance concentration like the aerobic organism membrane process in an ultrapure 
water recovery system, in order for subnutrition nature bacteria to have priority and to secrete many 
fungus body metabolite, such as proteins and polysaccharide, as the property, it is thought that the 
blinding of a demarcation membrane arises with a fimgus body and fimgus body metabolite. 
[0004] Therefore, in the ultrapxire water recovery system which installed the membrane separation 
device in the latter part of an aerobic organism film processor, although TOC of the biological 
treatment water from an aerobic organism film processor is falling to 0.3 to 1 mgC/about 1., the rapid 
differential pressure between film may produce it in a demarcation membrane by contamination by 
the fungus body and fimgus body metabolite. 

[0005] Therefore, while washing conventionally the demarcation membrane using film permeated 
water, the compressed air, etc. as an operating method of the membrane separation device of the 
ultrapure water recovery system mentioned above intermittently with a fixed time interval (back 
wash), when the above differential pressure between film arises to some extent in a demarcation 
membrane, demarcation membrane washing using a chemical was carried out and the differential 
pressure between film is recovered. That is, in the conventional ultrapure water recovery system, by 
the back wash performed with a fixed time interval, and chemical washing performed when a 
demarcation membrane is polluted with this back wash by unremovable extent, the membrane 
filtration effectiveness of a demarcation membrane is improved and the processing effectiveness of 
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recycled water is raised. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the chemical washing process mentioned 
above needs to stop the water flow to a membrane separation device, and needs to perform it, and, 
moreover, the long duration of about 3-6 hours is required. Therefore, performing chetnical 
washing makes the processing effectiveness of recycled water fall. Therefore, a means by which the 
membrane filtration effectiveness of a demarcation membrane can be improved is desired, without 
performing chemical washing. 

[0007] The approach of adding chlorinated pesticides, such as a sodixrai hypochlorite, in biological 
treatment water, and supplying to a membrane separation device as an approach of on the other hand 
improving the membrane filtration effectiveness at the time of performing membrane separation of 
biological treatment water, is proposed. However, by this approach, a chlorinated pesticide and the 
organic substance may react underwater and organochlorine compounds, such as a trichloroethylene, 
may be generated. Thus, with the ion exchange unit and reverse osmotic membrane equipment which 
were installed in the latter part of a membrane separation device in the ultrapure water recovery 
system, when an organochlorine compoimd generates, since the elimination factor of an 
organochlorine compound is bad, the water quality of the pure water obtained or ultrapure water 
deteriorates. Moreover, adding chlorine will give an ion load to latter ion exchange resin, and this 
approach is not desirable, when only to a demarcation membrane with high endurance to chlorine, 
and using it by the ultrapure water recovery system. 

[0008] This invention was developed as a means to solve these actual condition, it can improve the 
membrane filtration effectiveness of a demarcation membrane, performing membrane-separation 
processing without suspending operation of a membrane separation device, when carrying out 
membrane-separation processing of the biological treatment water by the aerobic organism fibn 
processor witii a membrane separation device, and aims at offering the water treatment approach of 
not making an organochlorine compound generating like the approach of moreover adding a 
chlorinated pesticide in biological treatment water. 
[0009] 

[Means for Solving the Problem] After this invention person added hydrogen peroxide solution in 
the water introduced into a membrane separation device as a result of inquiring wholeheartedly, in 
order to attain the above-mentioned purpose, and he made this imderwater hydrogen-peroxide 
concentration the specific range, when a membrane separation device is supplied, he finds out that 
the membrane filtration effectiveness of a demarcation membrane is improved effectively, and came 
to make this invention. 

[0010] That is, this invention offers the water treatment approach characterized by supplying this 
biological treatment water to a membrane separation device, after adding hydrogen peroxide solution 
in the water treatment approach of processing the biological treatment water which performed 
processing by the aerobic organism film processor as the 1st invention with a membrane separation 
device so that hydrogen-peroxide concentration may become said biological treatment water in 1. and 
1-lOOmg /(claim 1). 

[001 1] Moreover, this invention offers the water treatment approach characterized by performing the 
back wash of a demarcation membrane with this wash water for back washes, after adding hydrogen 
peroxide solution in performing the back wash of the demarcation membrane of said membrane 
separation device in the water treatment approach of processing the biological treatment water which 
performed processing by the aerobic organism film processor as the 2nd invention with a membrane 
separation device so that hydrogen-peroxide concentration may become wash water for back washes 
in 1. and 1-lOOmg /(claim 2). 

[0012] Hereafter, it explains to a pan in detail per this invention. In this invention, the biological 
treatment water which performed processing by the aerobic organism film processor is processed 
with a membrane separation device. In this case, as an aerobic organism film processor, the 
biological slime processor using the thing in which the aerobic organism film was formed on 
microorganism adhesion support, such as granular active carbon, spherical activated carbon, and 
fibrous activated carbon, is mentioned, for example. Moreover, as a membrane separation device, 
what used a membrane filter (MF), ultrafiltration membrane (UF), a reverse osmotic membrane 
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(RO), etc. as a demarcation membrane is mentioned, for example. As a configuration of a 
demarcation membrane, the shape of the shape of a hollow filament and a spiral and tubular ** are 
mentioned. 

[0013] In this invention, hydrogen peroxide solution is added in these water so that the hydrogen- 
peroxide concentration biological treatment underwater (the 1st invention) or in the wash water for 
back washes (the 2nd invention) may become in 1. and 1-lOOmg A The 1. of the improvement effect 
of membrane filtration effectiveness is [ hydrogen-peroxide concentration ] inadequate in less than 
Img /. Moreover, if hydrogen-peroxide concentration exceeds 1. in lOOmg /, while destruction of a 
fungus body will become remarkable and membrane filtration effectiveness will worsen on the 
contrary, the water quality of film permeated water deteriorates. 5-80mg /especially of more 
desirable values of tiie hydrogen-peroxide concentration of biological treatment water or the wash 
water for back washes is [ 1. ] 40-60mg/l. 

[0014] In the 1st invention, addition of the hydrogen peroxide solution to biological treatment water 
may be performed continuously, and you may carry out intermittently. These are suitably determined 
in consideration of the degree of an improvement of the membrane filtration effectiveness by 
addition of the hydrogen peroxide solution to biological treatment water. Moreover, in consideration 
of the degree of an improvement of membrane filtration effectiveness, it decides on the addition time 
interval in the case of adding hydrogen peroxide solution intermittently, and addition time amoimt 
similarly. 

[0015] The mode which adds hydrogen peroxide solution continuously is also employable as 
biological treatment water until it starts addition of the hydrogen peroxide solution to biological 
treatment water and the differential pressure between fihn falls to a desirable value succeedingly as a 
mode which adds hydrogen peroxide solution in biological treatment water, after the differentiaJ 
pressure between film of a demarcation membrane goes up fi-om a predetermined value. According 
to this mode, it is possible to recover the differential pressure between film, performing the water 
flow to a membrane separation device, and to improve membrane filtration effectiveness. 
[0016] In the 2nd invention, film permeated water and processed water of a membrane separation 
device, or other wash water is mentioned as wash water for back washes which adds hydrogen 
peroxide solution. A periodical back wash is performed about 2 to 3 minutes, after carrying out 
predetermined time at intervals of predetermined time and performing membrane separation for 
about 30 to 60 minutes. It is desirable to add hydrogen peroxide solution to the wash water for back 
washes in the 2nd invention at the time of all back washes. That is, since a back wash is performed 
by high frequency, an improvement of membrane filtration effectiveness can be effectively attained 
by adding hydrogen peroxide solution to the wash water for back washes for whenever [ of a back 
wash / every ]. However, addition of the hydrogen peroxide solution to the wash water for back 
washes may be performed only at the time of some back washes, and these are chosen in 
consideration of the degree of an improvement of the membrane filtration effectiveness by addition 
of the hydrogen peroxide solution to the wash water for back washes. 

[0017] In this invention, it may be made to perform both addition of the hydrogen peroxide solution 
to the biological treatment water at the time of membrane- separation processing, and addition of the 
hydrogen peroxide solution to the wash water for back washes at the time of a back wash. 
[0018] The water treatment approach of this invention is an especially effective approach, when 
processing and reusing the recycled water of ultrapure water. Moreover, it is applicable also to 
processing of water with comparatively low TOC concentration like the complete treatment of 
wastewater, or processing of purification plant. 
[0019] 

[Function] In the recycled water of the ultrapure water used at a chip fabrication factory or liquid 
crystal works, the one to 10 mgC/1. [ about ] organic substance contains as TOC. Although the 
aerobic organism membrane process using subnutrition nature bacteria is an effective means as a 
means to disassemble these organic substance, in the biological treatment underwater, a lifting, a 
cone fungus body, and fungus body metabolite contain the blinding of a latter demarcation 
membrane so much. Although the approach of adding a chlorinated pesticide is in biological 
treatment water as an approach of mentioning membrane filtration effectiveness when performing 
membrane separation of such biological treatment water, by this approach, an organochlorine 
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compound may be generated and an ion load is given to latter ion exchange resin. 
[0020] On the other hand, after pouring hydrogen peroxide solution into the biological treatment 
water which performed processing by the aerobic organism film processor and carrying out [ 1. ] 
hydrogen-peroxide concentration in 1-lOOmg /, by letting water flow to a film filter, the adhesion 
force to the multiplication and the film of a microorganism can be weakened, and a hydrogen 
peroxide can perform oxidative degradation of the gel on a film surface, and the blinding matter in 
the film. And membrane filtration effectiveness improves according to such effectiveness, and it 
becomes reduction of the chemical washing fi-equency of a demarcation membrane, and 
maintainable [ high flux ]. And the organochlorine compound to which the water quality of treated 
water is reduced does not generate. 

[0021] Moreover, after adding hydrogen peroxide solution so that hydrogen-peroxide concentration 
may become the wash water for back washes used at the time of the usual back wash of a membrane 
separation device, for example, film permeated water, and processed water in 1. and 1-lOOmg /, also 
in the approach of performing the back wash of a demarcation membrane, the same effectiveness can 
be acquired with this wash water for back washes. 

[0022] In addition, using a hydrogen peroxide by 1% or more of concentration as a component of 
chemical washing performed when a demarcation membrane carries out blinding conventionally is 
known. Moreover, although the germicidal action of a hydrogen peroxide is also known, in order to 
expect effectiveness, 10% or more of high concentration is needed. However, the effectiveness 
which impregnation of the hydrogen peroxide solution of an about 1-lOOmg [/I, ] minute amount to 
biological treatment water or the wash water for back washes exerts on membrane filtration 
effectiveness was not examined imtil now. 

[0023] Then, this invention person considered impregnation of the hydrogen peroxide solution of the 
minute amount to biological treatment water or the wash water for back washes, and relation 
between the hydrogen-peroxide concentration at that time, and a membrane filtration property 
improvement effect. Consequently, the optimal hydrogen-peroxide concentration for raising 
membrane filtration effectiveness exists, therefore it finds out that a membrane filtration property is 
improvable, performing the usual membrane-separation processing which consists of water flow to 
the membrane separation device of biological treatment water, and a back wash of a demarcation 
membrane by introducing into a membrane separation device, after making hydrogen-peroxide 
concentration of biological treatment water or the wash water for back washes into the optimal 
above-mentioned range, and this invention is completed. 
[0024] 

[Example] Hereafter, although an example shows this invention concretely, this invention is not 
United to the following example. Drawdng 1 R> 1 is the flow Fig. showing an example of the water 
treatment system used for operation of this invention approach. This water treatment system is an 
ultrapure water recovery system which performs water treatment by using as raw water the recycled 
water of the ultrapure water used for washing of a semi-conductor wafer etc. in a semi-conductor 
manufacture process. 

[0025] In drawing 1 in 2, raw water installation tubing and 4 connection piping and 8 for a raw water 
tub and 6 A pump. The acid and alkali impregnation xmit by which 10 was connected to pH control 
equipment and 12 was connected to pH control equipment 10, The nitrogen and the Lynn 
impregnation unit by which connection piping and 16 were connected to the pvunp and 18 was 
connected to the connection piping 14 for 14, Air installation tubing by which 20 was connected to 
the aerobic organism film processor, and 22 was connected to the aerobic organism film processor 
20, The hydrogen-peroxide-solution impregnation unit by which 24 was connected to connection 
piping and 26 was connected to the connection piping 24, In 28, connection piping and 40 show a 
treated water tub, and, as for a biological treatment tank, circulation piping a pump and 34 circulate 
through the retentate of a membrane separation device 34 to membrane separation devices, such as 
membrane filter equipment, ultrafiltration membrane equipment, and reverse osmotic membrane 
equipment, and 30 circulates through 36 in the biological treatment tank 28 as for whose connection 
piping and 32, and 38, 42 shows a treated water exhaust pipe. In addition, the circulation piping 36 is 
formed as occasion demands according to the class of membrane separation device 34. 
[0026] Water treatment by this system is performed as follows. 
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(1) Water is supplied to the raw water introduced into the raw water tub 4 from the raw water 
installation tubing 2 by the pH neutralization tank 10, and from an acid and the alkali impregnation 
unit 12, an acid or alkali is added and it is neutralized here. The water after neutralization is supplied 
to the aerobic organism film processor 20, after initial-complement addition of nitrogen and Lynn 
required for biological treatment is carried out by nitrogen and the Lynn impregnation unit 18. 
[0027] (2) In the aerobic organism film processor 20, in order to supply oxygen required for 
biological treatment, biological treatment is performed by work of the microorganism which grew on 
the front face of the microorganism adhesion support with which the interior is filled up where air is 
blown into processed underwater one from the air installation tubing 22. Thereby, the processed 
underwater organic substance is disassembled. 

[0028] (3) Hydrogen peroxide solution is added from the hydrogen-peroxide-solution impregnation 
unit 26 by the biological treatment water into which the organic substance was disassembled. 
Thereby, biological treatment imderwater hydrogen-peroxide concentration is adjusted [ 1. ] in 1- 
lOOmg /. In this case, addition of the hydrogen peroxide solution to biological treatment water may 
be performed continuously, and you may carry out intermittently. 

[0029] (4) The biological treatment water with which hydrogen peroxide solution was added is 
supplied to a membrane separation device 34 through the biological treatment tank 28, and 
membrane separation is performed. In this case, in this system, since the hydrogen peroxide with a 
concentration of 1-lOOmg [/I. ] contains in biological treatment water, the membrane filtration 
effectiveness of a membrane separation device 34 is improved, and membrane-separation processing 
is performed efficiently, the film permeated water of a membrane separation device 34 should pass 
the treated water tub 40 — although discharged — this treated water — the need — responding — an 
activated carbon filter, reverse osmotic membrane equipment, and ion exchange resin — processing 
by a column etc, is performed and it is reused as pure water and ultrapure water. 
[0030] (5) Moreover, in this system, without adding the hydrogen peroxide solution to addition of 
the hydrogen peroxide solution to the biological treatment water mentioned above, or biological 
treatment water, hydrogen peroxide solution can be added so that hydrogen-peroxide concentration 
may become wash water for back washes in I. and 1-lOOmg /at the time of a back wash. In addition, 
this back wash is performed by making the back wash water with which hydrogen-peroxide 
concentration was adjusted to the above-mentioned range flow backwards from the permeated water 
side of a membrane separation device to a raw water supply side. 
[003 1] Next, the example of an experiment is shown. 

In order to investigate the effectiveness which addition of the hydrogen peroxide solution to 
[example 1 of experiment] biological treatment water gives to tiie membrane filtration effectiveness 
of membrane filter equipment, it experimented on condition that the following, 
raw water: water biological slime processor: which contains isopropyl alcohol 4mgC/a liter as 
TOC — fixed-bed type aerobic organism film processor membrane separation device: ~ the 
membrane separation device [0032] using the membrane filter made from polypropylene of 0.2 
micrometers of apertures After carrying out biological treatment of the above-mentioned raw water 
with the biological slime processor and adding hydrogen peroxide solution in biological treatment 
water, except not adding hydrogen peroxide solution with the system [A] which performed 
processing by the membrane separation device, about the system [B] which performed same 
processing, tiie amoxmt operation of steady flow (1001./m2/hr) was performed, respectively, and the 
differential pressure between film of a membrane separation device was measured. 
[0033] However, in the system [A], hydrogen peroxide solution was continuously added in 
biological treatment water, addition of hydrogen peroxide solution was stopped in the 51 - 70th day 
so that hydrogen-peroxide concentration might become in 1. and lOmg /till the 50th, and hydrogen 
peroxide solution was continuously added in biological treatment water in the 71 - 100th day so that 
hydrogen-peroxide concentration might become in 1. and lOmg /again. Moreover, in the system [B], 
after the differential pressure between film reached 100KPa(s), hydrogen peroxide solution was 
continuously added in biological treatment water so that hydrogen-peroxide concentration might 
become [ 1. ] in lOmg /. A result is shown in drawin g 2 . In drawing 2 , B of A is as a result of a 
system [B] as a result of a system [A]. 

[0034] From the result of a system [A] and [B], by adding hydrogen peroxide solution in biological 
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treatment water so that hydrogen-peroxide concentration may become [ 1. ] in lOmg /shows that the 
membrane filtration effectiveness of a demarcation membrane is sharply improved compared with 
the case where hydrogen peroxide solution is not added. 

[0035] Moreover, from the result of a system [A], even if it suspended supply of hydrogen peroxide 
solution on the way, the differential pressure between film did not immediately go up, but even if it 
performed intermittently addition of the hydrogen peroxide solution to biological treatment water, it 
becEmie clear that it is effective. 

[0036] Furthermore, it became clear from the result of a system [B] that it is possible to wash the 
film and to recover the differential pressure between film which deteriorated, the fall of the 
differential pressure between film having been accepted, therefore continuing operation of a 
membrane separation device by pouring hydrogen peroxide solution into biological treatment water, 
when the differential pressure between film went up. Although membranous chemical washing was 
usually carried out by the frequency of 1 time in one - three months, it becomes possible to reduce 
the frequency of chemical washing in the frequency of 1 time by the above-mentioned approach in 
six - 12 months, and it is thought imtil now that it contributes to the rise of water recovery and stable 
operation of a recovery system greatly. 

[0037] The relation between [example 2 of experiment] biological treatment underwater hydrogen- 
peroxide concentration and the filtration specific resistance of a demarcation membrane was 
considered. 

biological treatment water: — supematant water number-of-microorganism =2x106 piece/ml 
membrane separation device: of the activated- sludge-treatment water using the bacillus of a mixed 
culture system ~ membrane separation device filtration approach: using the cellulose acetate system 
membrane filter (ADVANTEC Co., Ltd. make) of 0.2 micrometers of apertures — constant-pressure 
pressure filtration [0038] It filtered on condition that the above, changing the hydrogen-peroxide- 
solution addition to biological treatment water, and the relation between hydrogen-peroxide 
concentration and filtration specific resistance was investigated. A result is shown in drawing 3 . If 
membrane filtration effectiveness is improved in the range whose hydrogen-peroxide concentration 
is 1-lOOmg/l. and 1. is exceeded in lOOmg /from drawing 3 , it is clear that membrane filtration 
effectiveness worsens conversely. 

[0039] On condition that below [the example 3 of an experiment], addition of the hydrogen peroxide 
solution to biological treatment water and addition of a hypochlorite considered the effect affect an 
ultrapure water manufacturing system. 

raw water: — water ultrapure water manufacturing system: which contains isopropyl alcohol 4mgC/a 
liter as TOC ~ raw water -> biological slime processor -> ultrafiltration membrane equipment **-> 
activated carbon filter -> reverse osmotic membrane equipment -> ion exchange imit -> 
ultrafiltration membrane equipment ** biological slime processor: — the membrane separation 
device [0040] using the ultrafiltration membrane made from a fixed-bed type aerobic organism film 
processor ultrafiltration membrane equipment ****:polyacrylonitrile In the above-mentioned 
ultrapure water manufacturing system, ultrapure water was manufactured, respectively by the system 
[X] which added hydrogen peroxide solution continuously so that hydrogen-peroxide concentration 
might become biological treatment water in 1. and Img /between biological slime processor and 
ultrafiltration membrane equipment **s, and the system [Y] continuously added so that residual 
chlorine concentration might become biological treatment underwater in 1. and Img /about a sodium 
hypochlorite in the same part. 

[0041] Consequently, TOC of end ultrapure water (treated water after processing by ultrafiltration 
membrane equipment **) was 3micro gC/a liter in 1 micro gC/the liter and the system [Y] in the 
system [X]. When the organochlorine compound in these end ultrapure water was measured by GC- 
MS, respectively, the organochlorine compound was not detected from the ultrapure water of a 
system [X]. On the other hand, from the ultrapure water of a system [Y], the trichloroethylene of 
about 2micro gC/a liter was detected as TOC. 

[0042] It became clear for an organochlorine compound to generate by addition of the hypochlorite 
from the above-mentioned result to biological treatment water, and for this to leak to end ultrapure 
water, and to reduce the water quality. On the other hand, addition of the hydrogen peroxide solution 
to biological treatment water was that to which the water quality of end ultrapure water is not 
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reduced. 
[0043] 

[Effect of the Invention] The membrane filtration effectiveness of a demarcation membrane is 
improvable, performing the usual membrane-separation processing without according to the water 
treatment approach of this invention, suspending operation of a membrane separation device, when 
processing the biological treatment water by the aerobic organism film processor with a membrane 
separation device. Therefore, according to this invention, maintenance of a membrane separation 
device of high flux and frequency reduction of chemical washing are attained, and improvement in 
water treatment effectiveness and stable operation of a water treatment system can be attained. 
Furthermore, it leads also to a cost cut and tooth-space down of a system by raising membrane 
filtration effectiveness and obtaining high flux. 

[0044] Moreover, this invention approach is applicable also to the demarcation membrane which 
does not have endurance to chlorine, when not producing the water quality fall of the pure water 
obtained when an organochlorine compovmd is not made to generate like the approach of using a 
chlorinated pesticide and it applies to an ultrapure water recovery system, or ultrapure water. 
Therefore, this invention is the very effective water treatment approach in the recovery system of the 
ultrapure water used as variable water of a chip fabrication factory or liquid crystal works. 



[Translation done.] 
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[0 0 0 1] 
[0 00 2] 

©8F**lHlJRL/-rWf'Jffi^€.c<!:*stf*Dnrc^?,. c© 
BS. jBiM*©Iil'R7K4'tc{3:. TOCiOri-lOmg: 

7k*^^wtsi^?ri^*ufcf^> ^mm. im^. ^•=^>3^ 

[0 003] ®*W:[iIiRt'X7-AtcSfmi4*!K5^Ma^ 

{g^aiis©ti^^(c¥iS5j3ii^s. Rg^^jSMi^s^ 
©)g»jBii?a«:ssr c © j: ^ (.cuff^^mmm 

aiK^lHliRi^^^AtcteWSjffSlttStiejJSMa© 
J:^)^c(gW^^igS©41?5M«ia-C(3:, (aS^#14*fflM*5 

!K=&^<»ai.-r«./c*. mwsi.tmw^mmmK.jcir.x 
[0 00 4] i^fcffi^x. ^^^L^msMimomL 

14iE!BJMMa^aAi 6©*«?«ia*©TOC«0. 3~ 
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2 

[0005] ■f-©ft:», ee*. ±^L/cfi«*|5IiR'>;^ 

f-A©)g^^s?a©jie7?i^tL/r«. ^sia*^Ei^ 

ifi^cfcms^x. m&im(>^tcf^mmm¥^miLxi^ 
mmKtmmLXK^h, trj:t>%. t*3^©ffliK*i5iiR;x 
7.fAxit. -^(DmNimmx^7t>ti^mmt, c©m 

i:>tii>m&mmtic^-ox, ^mmom^ms^'^^m 

L/> laJiU*©Ma!iS!)^«:|Sj±3-a-CI,»5. 
[0 00 6) 

[^B«*5JS£?it.J:^><i:-r^.iiS] L/*^0, i^Ofc^fp 

^-tf-scifc^cs. -e©fc*, ^agt^^tf ^c<bJi< 
^iiitM©is?.)a5i***?j(# s #® A^s * . 
[0 007] ^»a*©®^j^*tf '5i^©)a5 
m.^m^^»-ri>i^mtLx. ^mmm7iiic--):mimm 
i- h 'J o Amo:>ismmi:mmbxm^m^m(^mi^-ri> 

S5^^<b^!^*^-r.5ct*5*«.. c©a;^tcwtSJe 

M^SI^g©fl^|gicS:g u /c -Y * >3S»^S^d£«SM 
^g-r«. wmiS^^b^©i****iSir»fcj&. 

SiW**St^J®»7K©*M*ii5TT5. *7c. C©:^ 
^^{c5Pti,rWAtt©iiic^^iltM«:L*^i@fflr# 

mm-r set «gie© * ^smmwsicM Lx-<:t>n 

[0 008] ctie-w^^^^^i-rs^st 
i/T:pg^3n/c*>©-c. s?Sv14^tilS«Misia«:j:5^ 

ii^fii^g©aiK*f?±-r ^> c <t j^c og^^siMa^tf (-> 

fca£!B)«ia*K:«BRisij€:ajjnT.5:^©j: ^ ccwsyejR 
fb^!t?i€r^fiSS #5 c <!:©^j:t,»7k«^:^*tMt-r S c 

[0009] 

A-r-5*{cjaK{b*iR*48$flno. c:©*4'©iaK{b* 

^e[*!t#S©®Hi L/-C*^f>]S^il^a(c«*&L/fcJ© 

[0010] -rrjiioii, m^Bjib-c. 



(3) 

3 

TKtcjaK^t^KSRiSS** 1 ~ 1 OOmgr/'; v V>\^ttiii> 

[0 0 1 1] m2^?8tor. wmit 

2) . 

[0012] OT. :4:^a«tco* $ e.Cci¥L/ < Wmt 

xnm^mm (mf) . pg^^^ia^ (uf) . mmm: 20 

(RO) 5?^ffll^/cfc©*iWe.n^. ^StK®?^.!: 

[0013] :^mR-c\t, ^!gj«!iffl7k4' 1 mn) * 

6(,43:iS»i!tffl?5fe^:** (^2^?^) (DiSBMbTKSRiSfif** 

1 ~ 1 0 0 mg/'; v t-JWi^cSJr^JCCnecDTKKlja 

®ft7K^7K«r^J)n-r.5, iaK{t*^Sffi*i i mg/'; 
mw<o^m.ifim\^<u*}. A^x.-,xm^Mnm*m<tj: 30 

5~80mg/'J 0~60mg/l» y h 

[ 0 0 1 4 ] IS 1 ^BjK;fet,^r . ^!B5MS7K'^(D3aK<b 
Xi>J:i.K cn6». ^tlSftS7k'^©ja®i^b7K^7j<CDE^ 
•rs. Sfc, rBlXWK:igM{b+:iS*©^ftJ«:tf ^«^© 

^»nB#raKiP§. ^jjn^ra«>. laitiiciK^jajia*©^!?^© 40 
[0015] *!t^!i4tta*K:3§®!{b*^**^»n-r 
^!iaaiai*-^©3SK{b*3R*®as»n*Ba>&u. 
<b*S7K*3i«sa<iic^jn)-rssgti«:i?ffl^«.c <b fe-c# 

C©,®«{Ci:n«. K»filJSH'^©ji*S:t7t»'Ec*5 

[0016] ig2^W{c*jt<»r. jaK<b*J8*«:j^»n-r so 
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4 

K. ^s^ffflrara-CBfr^^r^tf ^fc©f, mtf3o~ 
6 0 ^e^3■st^:^f ^ -c*^ e> 2 - 3 »gsif ^ «>©t?* 

rfTKtciae^bTKiKTK'&asjjnrsciicjrf). is^itsss^ 
fflgt?f7k'^©jaK'fb7kig7K©as»n«— g|5©ji25t^tc©;?> 

a7K'^©jaK{b*3S;i<©ssttisc/a*i5t^{c*jwsa!i?cffl 
25tit*'^©aK{b*SR*©asJii©P:&*?f ^ J: ^ «c b-c 

[0018] :*:^?q©7k«va:^ffi». e«*©|51iR** 

fc, gt*©iSS*aa^^7KJS©toa)Jci'©J:^lc, J:bl5 
[00 19] 

(RAiCit. TOCdLTl ~1 OmgC/'; -^^ 

©*««}**$W3n-ct>s. cinh<omxm^^m^i> 

[0020] c*i«:)^Lr. JfSltt^iBjMSJia^Sicj: 
-5.«0ia«:tf^/c^©i«aa7k(C3iaK{b7K^7K4aAL. a 
®^b7}<jgjsg^ 1 - 1 0 0 m e / h jucc L-fcf^ , m 

')ii®±©y-'UR!y"-M*©BiS* cii^w©^fb^>fi?^tf 

**«isi±u, :»stBi©iiaist?^«a©(s«so'iS7^5' 

s-a-swtsa^fb^^jjj^^fiS-r ^. c i 

[ 0 0 2 1 ] */c. «»fai$iB©as®3m!tNFtcfi!ffl-r 

^j2iitffli$t?^7k. t?!i^«)iS3a*^i«tea*«:ja^{b7k 

^taS*il -1 00mg/l» hJUi^c-5J:^(CjaMib 
[0 02 2J;tc*i. {tfJfc. :»J5tJ!S*5aSSOL.fci*{C 



5 

C 0 0 2 3 } -ec-C. ^mMmt. ^!^ftftS*^j£gtffl 

C^WL. :*:«l««:^fiSiL//c^>©-C*S. 
(0024) 

US, 3ls^HJ:^ffi©iimffiti-5*«iai^^f-A®— 

ffliW?J<:©leIiR*^Jl* i L t:*«!i®*tf ^> ffi*B*lHl»Ri^ 

[ 0 0 2 5 ] 0 1 tctet^r , 2 «M;*:«A'if. 4 «M* 
ffl. 6«iSMiBg. 8«^>7'. 10«pHgSMffi. 1 
2 «p HPjS« 1 0 tc^iK^n/cK • T}Vt> 'mx^~ 

y}-. i4im!f^mm. lejj^jo-?". isaaigiB't 
1 4 «:^i^5*a/cS^ • 'J >aA:2.- h . 2 0 »»m 
1££!%ia^gi£gS. 2 2 »»7mi$^!^Mjaa£^S 2 0 (c 
Si^Siafc^JfAt, 2 4«il*Sie«. 2 6iiiiiteK 
1 2 4 tcSMS nfcjaK{t7K«*iiA Jl::- h . 2 8 « 
3 0{*a9Si2S. 3 2»jJ<>7-. 3 4« 
«SB5jSK^g, E^^^ja^S^g. iSlrSSJi^S^OM 
»Si^a, 3 6 «M5>gt^g 3 4 ©?iS33S*«:^!^«aa7K 

ffl2 stcits-r^^isie'S. ssuajsfie-g. 4 0«ii!i 
4 2ai5a*Sftug«:7i^-r. Jtc*s. sasBEgs 
6 « . ll^iliiSg 3 4 ©aaccit: Dri£:>S«: J: O i9:W e 

[0026] TiB©«fc5«c 

( 1 ) /l*^A©2*^6M*«4tc^A3n/c;i*t3:. 
pHttJfalii ofc^S***^. ccT?K • r;U3!7yaA:3. 

•5. it'lag©*}*. MJg- •JViEEAJLJi.y h 1 8(CJ:«J 

10 0 2 7 ] ( 2 ) 0»^^mmfmms2 o-c». 
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C 0 0 2 8 ] ( 3 ) WI5!^*5^»3nfc*^jKra*K: 

jSKa^ka^aA.:!- V K 2 B7!)>63iaK{b*SR7k«i 
mmsriZ>. Ctitcjrf), *iB)<!!iS*'*'©ilig?^t*Sf« 

oomg/'; f h^utclBSsn-s. c©ti 
^. a«ji!ia7k'>-©3aK{b*^*©astti». agswtctf 

[0029] ( 4 ) mmitTicsiiTiiiimm^titc^m&m 

iaa^tciis i^ioomg/^fh ^bojagrfb*^*! 
&«snrt,»s/c«), j!i^*«iKa3 4©Bi5jaja**55fe 
# $ n. M»@i»!ia*55a)^a < tf t>n -s. • m^m&s 3 

4©MSa*«. S!ia;rK*i4 0^ig-CgFHi$nS*^ c 
[0 03 0] (5) :$:i/Xf-A-C«. Biiail//c^ 

!B)«ia*'v©jSK{b*^:*:©asj)P<b^*{c. ^smi^ia 

J!ia*'^©iilB?'fb*m*©SlSJjn*?f ^ C i J^c < . j£i5tB# 
tcfct^-r j£i5tffij5t^*tcja®E{b7K^SS*5 1 ~ 1 0 0 m 

icmsstxtcmmi^. M^itt^s©sja*ffl!i-<p?.M* 
[003 1 ] ^^{c. mmm^fjk-r, 

: TOCiC/r-<'y7'Df;UTJl'=i— ;U4niKC/ 

£^M$na^S : S^m^Svtt^igllSiiiaigS 
M^J'Sl^g : ?LSO. 2 am©jJ<y:?'nfU>t!{fS»'!> 

[0032] ±iB;i*«:^«))8^ffiigg{c J: or^sjia 

au. iii®{b*^**^«jMa*K:8s»nL/cfM, M»f8t 

«SK:J:^,«!ia«rtf-^fcJS [A] <t. jaK^b*^**8S 

uaLtj:f^^i'U.mmm<o!emi:nr>tc?k [b] tcoi^-c. 

^n-en^«Efi2iK ( l O O >; hJU/m'/h r ) * 

[0 0 3 3 ] fc/cO. * [A] tC*it»rW. 5 0Ha* 
■Cia®E{b*^igS*5 10mg/';-;;hJUi^c.2)J:^tc5t 

'^nmTiiicmi^mifcmmit^f^TH'&^naL. 51-70 

BSr«jaK{k*iR*©^»n*ffihL, 7 1 ~ 1 0 0 B 

eriJiio'jaKfbTk^iSSAn omg/'; hjui^cs 

J: -5 «:*i}a*jia7kK:igi^tcja^fb*^7K5r8S*n Lfc, 
*/c. ^ [B] tC*sC»r«. )gP^^*M OOKPaW: 



7 

J: ^ (c£!^^97K(ciiei6^(CjaK{t>l<3&tc«^^ L/C. 

iem?r0 2«:7n-r. m2l<.isl^X. Aim [A] CM 

m. Bim IB] ©i^^-c*-5>. 

( 0 0 3 4 ] m [ A ] RC/ [ B ] C«I«SJ: 0 . iSK^t* 

1 0 m g/ y H JUtCJ&:^ ct ^ K:^i^iJia*4C 

[ 0 0 3 5 ] [ A ] (Di^mJ: *) , iSKft^J^^K 

©«*&4 j^ctjf <?± L/-r fc-r <- fc«j!iraME*i±^i± 

[0 036] S 6tc. [ B] ©item; 0 . 

Pfl^lI^lim-rSC i*ipJt6-C*^C <b*i?g6.3!P{C<to 
fc, cn4-c)!i®*D°nSfe^«, a;?: 1 -3 > ^k: 1 

* 6 ~ 1 2 » ^ tci s©«a(cffi«-r c i i)ia}mt fj: 

0. *lliR^©±^SCJf@iR2^;^f-A©^5£«fe{c:Ac* 
[0037] [mi^m2 ] ^!^S!iS7k£f ©fi^^b*fg?S 

M»=2x 1 0'<i/m 1 

mm (T hvoxi- i'asi) =s:m^>^tcm^mms 
[003 8] ±ia©^ffT. ^!Bj«{ia*^©jiS?^b*s 
jattsK<?:©BBi5&*^'-5/c. i^m^mzK.9fit. 03J: 
•cK 6ja3a)^*iefe# sn, ioomg/';-;'h ;u?ra^ 

[0039] [ltK«a|3 ] JWT©^feff-C. ^i^JSaS*-- 

©3aKa?j<^7k©^flnRo''X3iffi»®tie©^^)n*siffli«* 

M* : TOCiC-T'T V7*of;Ur;l'3-;l'4mgC/ 

[0040] ±ia©0*«*Sijai^xf-A{c*i(,>r> 
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S 

M{t*^igS*s 1 m g / U -J h JU i <c •& J; 5 {cjasft* 
3S*€ril]KWtcaS»PLfci^Xf A [X] . SO^. RCffi 

S*! 1 m g / y ^» h Jl/ <!: !ic •& J: ^ Kjfiil^Kl^jln L-Zci/ 
J^^A [Y] itcjrO. *n-enifflM**SiSOfc. 

[0 04 1] -5-©ite«. (fSii-6jaS^S® 
K:j;iMSm©«5S*) ©TOCa. '^7.^M.\.X]-C 
« 1 /igC/'J V hJU. [Y] -^3:3 gC/ 

y cn6©*«fi«**©w«ia3R^b 

[X] ©aifi6**i6», wtsssS<b^!Bj«i^iai3nJtc*> 

o/c. c4i{ci*L. •>;^^A [Y] ©aiffi**i?>W. T 
0C<!:0T$>j2ygC/i; i> h ;U© h 'J i' n PX^ U> 

[0042] ±fB©ifem*ie>. ^ife*!ifil*'v©^Xffi^^ 
K^©S5J)n{CJ:0WtSim^<b^!a*^*fiXL.> C4a*i*« 

icta^fc. —-n. ^!^A!iffi*'^©aK{b*3R7}c©asJJ0 
«, ^ffi®iW*©*S*<6T5-«i-felr»*>©t?*-3yt. 
20 [0 043] 

[^B«©5a«] :4:^BjcD*saa:^ffi(c<};ntf. mmt^ 

Ji^tcfct^r. lg^gt^g©ae«:f?±-r€.£:<i:)S:< . 
jiS©M^aiS!iS?:tfC^!?t*ie.. ^>BII^©je5jaJSi^«: 

)l»St^S©ii57 7 i^:^<DmB, ^D°Dgfe?t©®SffiM 
*5^fiei^cO. *i8!iaiJ8tl¥©f^±. *^i!ai^X7-A©gc 

[ 0 0 4 4 ] 3«s:|«S:*ra». ^fRS'J^ffit^^:^^ 

®^*©*MfiS;T**D$-i±6Ci*i^cl»±, ^fgtc^t 
*^Bj», ^^<*x^-^igSXW©^ai2Xffl*iLT 

40 [0 1 ] a 1 «. :^^m(omMicmi^i>7ii!&mi^:^7-j^ 
©— t^*^-r 7 a — Bit?* -s. 
[02] El2f*, ^!^*!iSl7ktcja^^b*^**^»Dt:rc 

'fb*jn-ry-57f*«.. 

[0 3] 03«. ^!BJMa*©ia»{b*JRifitt<i: 5jaJt 

4 

1 0 p um^m 

50 12 m- r)VtfVmA^~v h 



18 mS^ - 'J >aA:i- h 

2 0 iffnn^mmiekm^s 

2 6 iSK^b*3ft*aA:a.-5' h 



(6) 

* 2 8 &>^!imyiim 

3 4 m^imm 

* 4 0 mm^^ 
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